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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election with traverse of Group I, and subgroups I-A and I-i in the paper filed 
on November 24, 2003 is acknowledged. The traversal is on the ground(s) that the art does not 
teach the application of piezoelectric detector for the detection of an infectious agent associated 
with a veterinary disease, as indicated in the amended claims, or for the detection of S. enteritidis 
in particular. This is not found persuasive because the art does teach the use of such devices in 
immunoassays in general, and in particular, suggests the use of such devices for the detection of 
infectious diseases. See e.g., Larue et al, U.S. Patent 5,705,399, abstract, and column 1 1 lines 

1 1-27. Thus, the common technical feature, the detection of an infectious disease using a 
piezoelectric detection device, is taught by the ait. 

The requirement is still deemed proper and is therefore made FINAL. 

2. Claims 62 and 66 withdrawn from further consideration pursuant to 37 CFR 1 . 142(b), as 
being drawn to a nonelected inventions, there being no allowable generic or linking claim. 

3. Currently, claims 43-61, 63-65, 67-72 are pending to the extent that they read on the 
elected inventions. 

Information Disclosure Statement 

4. The information disclosure statements (IDS) submitted on April 8, 2002 and on 
December 9, 2003 are in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statements have been considered by the examiner. 
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5. It is noted that only pages 1067-1071 of the Ye reference in the April 2002 IDS were 
submitted. Thus, the reference has been considered only to the extent of the submitted pages, and 
not the complete article. 

6. The following reference is in a foreign language accompanied by an English abstract. 
Due to this, the reference has been examined only to the extent of the disclosure in the abstract. 

DE 4436910, reference AN on the December 2003 IDS. 

Claim Rejections - 35 USC § 112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

8. Claims 43-61 , 63-65, and 67-72 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The rejection is primarily concerned with the language of 
claim 51, which describes the method of claim 43 wherein the immobilization comprises the 
adsoiption onto a metal modified crystal. It is unclear what is meant by a metal modified crystal. 

This is for two reasons. First, it is unclear if the term "metal modified" includes or is in 
addition to the attachment of the electrodes to the Pz crystal. If the former is correct, then the 
claims would appear to read on methods of performing the immunodiagnostic test wherein the Pz 
crystal has not been attached to electrodes, disclosed in the art and the application as required to 
induce the resonance used for the measurements needed to perform the claimed assay. App., 
page 10. However, because claim 51 implies through the doctrine of claim differentiation that the 
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Pz crystal need not be metal modified, it is not apparent how the method would operate if the Pz 
is not metal modified. 

Second, if the metal modification allowing adsorption of the antigen/antibody is other 
than the metal electrodes, it is not clear what the scope of such modification entails. This is 
because, while the Applicant has disclosed the adsorption of the antigen/antibody to the bare 
metal electrodes (pages 1 1 and 17), there does not appear to be any discussion of metal 
modifications other than the attachment of the electrodes to the crystal and the attachment of the 
antigen/antibody to the electrodes in the specification. Thus, the Applicant has not provided 
sufficient description of what constitutes a metal modification such that the embodiments 
comprising such a modification have been particularly pointed out and distinctly claimed. Those 
in the art have not been made aware of the metes and bounds of the claimed invention. 

9. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

10. Claims 43-61, 63-65, and 67-72 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. This 
rejection is based on the claim language of claims 43 and 51 as described above. In particular, 
the rejection is concerned with the language indicating that the Pz crystals need not be metal 
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modified (i.e. the metal modification includes the attachment of the electrodes, and is optional as 
indicated in claim 51). As indicated above, the ait (see e.g. Bastiaans et al., U.S. Patent 
4,735,906, of record in the April 2002 IDS; and Larue, U.S. Patent 5,705,399) and the 
specification (pages 2-5) teach that the metal electrodes attached to the crystal are necessary for 
the claimed method to operate. This is because these electrodes provide the energy required to 
induce the resonance of the crystal, which in turn is required to make the readings necessary for 
the claimed immunodiagnostic test operable. Thus, the Applicant is not enabled for the claimed 
methods or kits wherein the Pz crystals are not metal modified. 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 43, 45, 47-50, 52, 53, 59, 60, 63, 67-69, and 71 are rejected under 35 U.S.C. 
103(a) as being unpatentable over the teachings of Bastiaans et al., (U.S. Patent 4,735,906, of 
record in the April 2002 IDS), in view of Larue (U.S. Patent 5,705,399) and Thorns (U.S. Patent 
5,510,241). The claims read on methods for performing immunodiagnostic tests against S. 
enteritidis comprising attaching a antigen, or antibody against an antigen, of the bacterium to a 
piezoelectric (Pz) crystal, exposing the crystal to a sample, and determining if the pathogen is 
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present based on changes to the resonant frequency of the crystal before and after such contact. 
The claims also describe kits comprising the Pz crystal device used in the claimed methods. 

Bastiaans teaches the use of PZ crystals in immunodiagnostic tests. See e.g., columns 1-3. 
The reference teaches methods that are substantially similar to those used in the present 
application in that one compound of a binding pair (e.g. an antibody or antigen) is bound to the 
crystal, which is then exposed to a sample to detect the presence of the binding partner. See, 
claims 1-18. The reference further teaches that used crystals may be cleaned and reused, and that 
the Pz crystal resonance measurements may be made using a universal counter. Column 4, lines 
7-11, and 43-46. Similar teachings are also provided in Larue (abstract, columns 1-5), which also 
suggests the use of the Pz devices for the detection of antigens of illnesses, including those 
caused by Salmonella infections. Column 1 1, lines 1 1-27. Larue also specifies both that a 
preferred crystal is an AT cut quartz crystal and that the electrodes of the device are preferably 
gold, but may also be sil ver or another of a select group of metals. Column 2 lines 61-63, and 
columns 8-9. Each of these references also teaches that, after use, the devices may be cleared of 
bound antibody/antigen using compounds with high ionic strength (including sodium chloride 
solutions), or low ph. Bastiaans, col. 6 lines 17-30; Larue, col. 16 lines 43-48. It would therefore 
have been obvious to those in the art to use the compounds indicated by the application to 
perform such regeneration of the device. Thus, Bastiaans and Larue reference teach the method 
steps and the device described by the indicated claims, although they do not specifically suggest 
the use of such methods or devices for the detection of S enteritidis infection. 

Thorns teaches methods of detecting S. enteritidis based on the detection of 
antibody/antigen binding and teaches the use of a test kit comprising antibodies against such 
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antigens "immobilized on a solid carrier." While the reference does not teach the use of Pz 
crystal devices, the reference indicates that the antibody/antigen binding diagnostic test may be 
carried out through any means known to those in the art. Column 7, lines 34-41 . Because Larue 
indicates that the Pz devices may be used for the detection of Salmonella infections, and because 
both Larue and Bastiaans teach methods and devices concerned with the detection of analytes 
through antibody/antigen binding, it would have been obvious to use the methods and devices of 
these references for the detection of S. enteritidis using the antibodies disclosed by Thorns. 

13. Claims 43-45, 47-50, 52, 53, 59, 60, 63, 64, and 67-72 are rejected under 35 U.S.C. 
103(a) as being unpatentable over the teachings of Bastiaans et al., (U.S. Patent 4,735,906, of 
record in the April 2002 IDS), in view of Larue (U.S. Patent 5,705,399) and Rajashekara et al. 
(WO 98/03656). The claims have been described in part. In this rejection, it is noted that certain 
dependant claims require that the S. enteritidis antigen adsorbed to the crystal is a recombinant 
antigen. The teachings of Bastiaans and Larue have also been described above. As indicated 
above, while these references suggest the use of the Pz crystal devices and methods for the 
detection of Salmonella infections, they do not specifically indicate the use of these inventions 
for the detection of S. enteritidis. 

Rajashekara teaches the making and use of a recombinant antigens of Salmonella 
enteritidis and antibodies thereto. Pages 12-13, and claims 6 and 9. The reference also teaches 
the use of such antigens for the detection of S. Enteritidis infection through the detection of 
antibodies in an animal using the recombinant antigen. Claim 1. It is noted that the reference 
does not teach the attachment of the antigens to Pz crystals. However, in view of the teachings of 
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Larue and Bastiaans indicating the use of Pz crystal devices for the detection of Salmonella 
infections, and the use and attachment to the Pz crystals of antigens such that analytes, including 
Salmonella, may be detected, it would have been obvious to those in the art to use the antigens 
disclosed by Rajashekara in the methods and devices of Larue and Bastiaans. 

14. Claims 46, and 54-58 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bastiaans in view of Larue and further in view of either Thorns or Rajashekara as applied to 
claims 43, 45, 47-50, 52, 53, 59, 60, 63, 67-69, and 71 or claims 43-45, 47-50, 52, 53, 59, 60, 63, 
64, and 67-72 above, and further in view of Willner et al. (WO 98/40739, Willner I- of record in 
the April 2002 IDS). Claims 46 and 54-58 describe the method of claim 43 wherein the method 
comprises additional steps of adding a blocking reagent to the crystal. The teachings of the 
previously indicated references do not appear to teach the use of such blocking agents. However, 
Willner I, which also teaches the use of piezoelectric crystal devices to perform immunoassays, 
does suggest the use of such blocking agents. At page 7of the reference, Willner I teaches that 
such blocking reagents may be necessary to prevent non-specific binding to the crystal surface 
which may affect the performance of the assay. Thus, this reference, in combination with the 
other references indicated above, renders obvious the claimed inventions. 

15. Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bastiaans in view 
of Larue and further in view of either Thorns or Rajashekara as applied to claims 43, 45, 47-50, 
52, 53, 59, 60, 63,67-69, and 71 or claims 43-45, 47-50, 52, 53, 59, 60, 63, 64, and 67-72 above, 
and further in view of Willner et al. (WO 97/043 14, Willner II- of record in the April 2002 IDS). 
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Claim 51 requires that the antigen or antibody of claim 43 be immobilized on the Pz crystal by 
way of adsorption to a metal modified crystal. For the purpose of this rejection, the claim 
language "metal. . . modified crystal" is interpreted as requiring a metal addition to the Pz crystal 
other than the electrodes. The teachings of Bastiaans, Larue, Thorns, and Rajashekara have been 
described above. These reference do not teach the modification of the Pz crystal with a metal 
other than the addition of the electrodes to the crystal. 

Willner IT, however, teaches a Pz crystal device for use in immunoassays wherein the 
antigen or antibody is bound to a metal plate that "may be the same or different than" the 
electrodes. Abstract. Thus, the reference teaches the immobilization of the antigen/antibody by 
means of physical adsorption onto a metal modified crystal. Because the device and methods 
described by this reference are described as an alternative embodiment to the methods and 
devices of the Pz devices described by Bastiaans and Larue, it would have been obvious to those 
in the art to use the device of Willner in the methods and kits for the detection of S. enteritidis 
suggested by the teachings of the other indicated references. 

16. Claims 61 and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bastiaans in view of Larue and further in view of either Thorns or Rajashekara as applied to 
claims 43, 45, 47-50, 52, 53, 59, 60, 63,67-69, and 71 or claims 43-45, 47-50, 52, 53, 59, 60, 63, 
64, and 67-72 above, and further in view of Masten et al., J Bacteriol 175: 5359-65 and in view 
of Protein Accession CAA78777. Claims 61 and 65 further limit the method of claim 43 (and the 
kit for use in the method) to embodiments wherein the antigen comprises SEQ ID NO: 2. None 
of the previously identified references teach a protein with this sequence. 
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Protein accession number CAA78777 discloses a S. enteritidis flagellin comprising this 
sequence. SEQ ID NO: 2 falls within the central region of the protein disclosed (residues 252- 
342 of 504 residues). The Masten reference teaches the homology among the flagellin proteins of 
several Salmonella bacterium. In particular, the reference teaches that these proteins are highly 
antigenic (abstract) and that the regions with the most variability among the difference bacteria 
are found between residues 181 and 420 (pages 5363, and 5364). In view of the teaching that 
these proteins are highly antigenic, it would have been obvious to those in the art to use these 
proteins as targets for immunodiagnostic assays. 

Because Rajashekara teaches that S. enteritidis is disclosed as the dominant Salmonella 
serotype in food poisoning, and that the best way to prevent human infection is to diagnose and 
treat animals prior to human consumption, the reference provides motivation for the application 
of the methods of Bastiaans and Larue for the detection of this bacterium. Masten teaches that 
the central regions of the protein show the most heterogeneity. It would therefore also have been 
obvious to use polypeptides including these regions of the proteins as either targets of ligands in 
such assays. Because SEQ ID NO: 2 is disclosed as an S. enteritidis sequence falling within such 
a region in Accession CAA78777, it would have been obvious to those in the art to use antigens 
comprising this sequence in methods for the detection of S enteritidis as suggested by the other 
references. Claims 61 and 65 are therefore obvious over the indicated references. 

Conclusion 

17. No claims are allowed. 



Application/Control Number: 10/019,676 



Page 1 1 



Art Unit: 1648 

18. The following prior art reference is made of record and considered pertinent to applicant's 
disclosure. However, while relevant the reference is not used as a basis for rejection for the 
stated reasons. 

Andle et al., U.S. Patent 6,033,852. This reference teaches a piezoelectric assay device 
that has been modified by the addition of a metal layer onto which the antigen/antibodies 
are deposited. The reference is considered to be similar in teachings to the Willner II 
reference. 

19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachariah Lucas whose telephone number is 571-272-0905. The 
examiner can normally be reached on Monday-Friday, 8 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Housel can be reached on 571-272-0902. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





